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ABSTRACT: 

PROBLEM TO BE SOLVED: To develop a method for producing a 
polarizing film which can be used for a wet method while preventing 
fracture, impressions or the like by making use of spiral rubber 
rolls which hardly caused wrinkles or bending of a hydrophilic 
polymer film during transport . 

SOLUTION: In this method, a hydrophilic polymer film 1 is 
impregnated with a dichromatic substance and dipped and transported 
in a soln. 4 by plural guide rolls 2, 5, 6, 7 disposed outside and 
inside the bath while the film is stretched to obtain a polarizing 
film. In this process, a spiral rubber roll having spiral grooves 
symmetric with respect to the central part and having ^100 rubber 
hardness is used for at least one of the guide rolls 2, 5, 6, 7. Then 
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a transparent protective layer is formed on one or both surfaces of - 
the polarizing film. By this method, the swollen hydrophilic polymer 
film hardly suffers fracture or the like and the wet method can be 
used favorably. Production of wrinkles can be prevented by the spiral 
effect and a polarizing film of good quality can be efficiently 
produced in a high yield. 
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[Claim(s)] 

[Claim 1] The manufacture approach of the polarization film characterized by in carrying out extension 
processing and manufacturing a polarization film, infiltrating the dichroism matter into a hydrophilic high 
polymer film, and carrying out immersion conveyance of the inside of bath liquid through two or more 
guide rolls arranged besides a bath and in bath liquid to have a symmetrical spiral slot on the basis of a 
center section in at least one of said guide roll, and for a rubber degree of hardness to use 100 or less spiral 
rubber covered roll for it. 

[Claim 2] The manufacture approach which is a thing with a flute width of 50mm or less which fabricated 
the part to which a spiral rubber covered roll touches the hydrophilic high polymer film of the spiral slot in 
the condition of having the radius of curvature of Tnim or more, in claim 1 . 

[Claim 3] The manufacture approach of using two or more spiral rubber covered rolls in claim 1 or 2 in the 
combination fi-om which the configuration of a mbber degree of hardness or a spiral slot is different. 
[Claim 4] The manufacture approach which arranges a spiral rubber covered roll in bath liquid in claims 1- 
3. 

[Claim 5] The polarizing plate characterized by coming to prepare transparent protection layer in one side 
or the both sides of a polarization film which it comes to manufacture by the approach according to claim 1 
to 4. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polarizing plate using the method of manufacturing 
efficiently the polarization film by which quality was stabilized with the wet method, and its polarization 
film, 
[0002] 

[Background of the Invention] As conventionally illustrated to drawing 1 , as an approach of manufacturing 
a polarization film with the wet method which carries out extension processing, infiltrating the dichroism 
matter into the hydrophilic high polymer film 1 like an arrow head, and carrying out immersion conveyance 
of the inside of bath liquid 4 through two or more guide rolls 2, 5, 6, and 7 arranged within and without a 
bath 3, the approach a fi-ont face used a smooth thing as much as possible as a guide roll was learned. 
[0003] However, the trouble which a wrinkle and bending tend to generate was in the hydrophilic high 
polymer film by the swelling at the time of carrying out immersion conveyance of the inside of bath liquid. 
When the conventional spiral rubber covered roll which formed the spiral slot in the front face for the 
purpose of the wrinkle picking etc. was used, many blemishes, such as incrustation of a rubber covered roll, 
remained on the polarization film which the hydrophilic high polymer film which carried out the on-the- 
strength fall by swelling fractures, and cannot apply a wet method or is obtained, and application of a wet 
method was substantially difficult for it too. 
[0004] 

[The technical technical problem of invention] Harnessing the advantage of the spiral mbber covered roll 
which a wrinkle or bending cannot generate easily in the hydrophilic high polymer film of conveyance, it 
prevents generating of fracture, an incrustation blemish, etc. and this invention makes a technical problem 
development of the manufacture approach of the polarization film which can apply a wet method. 
[0005] 

[Means for Solving the Problem] In carrying out extension processing and manufacturing a polarization 
film, this invention infiltrating the dichroism matter into a hydrophilic high polymer film, and carrying out 
immersion conveyance of the inside of bath liquid through two or more guide rolls arranged besides a bath 
and in bath liquid It has a symmetrical spiral slot on the basis of a center section in at least one of said 
guide roll. And the polarizing plate characterized by coming to prepare transparent protection layer in one 
side or the both sides of the manufacture approach of the polarization film characterized by a mbber degree 
of hardness using 100 or less spiral rubber covered roll and its polarization film is offered. 
[0006] 

[Effect of the Invention] Also when immersion conveyance of the inside of bath liquid is carried out 
through it by having used the spiral mbber covered roll of the above-mentioned features according to this 
invention, it can be hard to generate firacture, an incrustation blemish, etc. in the swollen hydrophilic high 



polymer film, and a wet method can be applied good, and generating of a wrinkle, bending can also be 
prevented by the spiral effectiveness, and the good polarization film of quality can be efficiently 
manufactured with the sufficient yield. 
[0007] 

[Embodiment of the Invention] In carrying out extension processing and manufacturing a polarization film, 
the manufacture approach by this invention infiltrating the dichroism matter into a hydrophilic high 
polymer film, and carrying out immersion conveyance of the inside of bath liquid through two or more 
guide rolls arranged besides a bath and in bath liquid, it has a symmetrical spiral slot on the basis of a 
center section in at least one of said guide roll, and a rubber degree of hardness obtains a polarization film 
with the wet method using 100 or less spiral rubber covered roll. 

[0008] The example of said manufacture approach was shown in drawing 1 . 1 is a hydrophilic high 
polymer film, 3 is a bath, and the guide roll which 2, 5, 6, and 7 have arranged besides the bath and in bath 
liquid, and 4 are bath liquid. Although what has arranged the guide roll of two each besides a bath and in 
bath liquid was shown in the example of drawing, at this invention, there is especially no limitation about 
the number of arrangement, and a proper number can be arranged in the proper location besides a bath and 
in bath liquid. 

[0009] As a spiral rubber covered roll, it has a symmetrical spiral slot on the basis of the center section in a 
rubber layer like instantiation at drawing 2 (a), and 100 or less thing 8 is used for a rubber degree of 
hardness. Work of wrinkle picking, bending prevention, etc. can be made to act by conveying a hydrophilic 
high polymer film in the hand of cut where the spiral slot serves as breadth at last by establishing a spiral 
slot in bilateral symmetry on the basis of a center section. 

[0010] Although a spiral rubber covered roll can be formed by establishing a spiral slot for example, in a 
rubber layer by the proper method, applied force, such as wrinkle picking described above in that case, is 
controllable by the quality of the material of the width of face, pitch and number of start of a spiral slot, and 
a rubber layer, the peripheral velocity of a roll, etc. 

[001 1] It is fabricated by the condition that the part which touches a hydrophilic high polymer film as the 
spiral slot more desirable than points, such as wrinkle picking and incrustation blemish generating 
prevention, was illustrated to drawing 2 in the above has the radius of curvature of 5mm - infinity (flat) 
especially 3mm or more above all 1mm or more, and the flute width of a spiral is especially set to 5-20mm 
l-30mm above all 50mm or less. 

[0012] About the cross-section configuration of a spiral slot, especially limitation may have proper 
configurations, such as the thing 81 in which the slot of a cross-section semicircle was formed to the **** 
flat side which there is not, for example, was illustrated to drawing 2 (b), the thing 82 of the **** cross- 
section triangular waveform illustrated to (c), the thing 83 of a **** cross-section semicircle wave 
illustrated to (d), and the thing 84 of the **** cross-section square wave form illustrated to (e). In that case, 
as for the part which touches a hydrophilic high polymer film, especially the edge section, it is desirable 
like the example of drawing to be fabricated by the condition of having predetermined radius of curvature 
as described above. 

[0013] Also when immersion conveyance of the hydrophilic high polymer film which arranges and swelled 
the spiral rubber covered roll in bath liquid by making or less into 100 the degree of hardness of the mbber 
layer which, on the other hand, prepares the above-mentioned spiral slot is carried out, it can prevent 
generating [ blemish / fracture, / incrustation ] on the film. Rubber degrees of hardness more desirable than 
points, such as the prevention effectiveness, wear endurance, etc., are 40-80, especially 60-75 above all 90 
or less. In addition, a rubber degree of hardness is JIS. K It is based on 6301 . 
[0014] In addition, the aforementioned rubber layer can be formed with proper mbber, and there is 
especially no limitation about the rubber kind. Incidentally as the example, natural rubber (degrees of 
hardness 10-100), styrene butadiene rubber (degrees of hardness 30-100), nitrile mbber (degrees of 
hardness 15-100) and chloroprene mbber (degrees of hardness 10-90), isobutylene isoprene mbber (degrees 
of hardness 25-85) and ethylene propylene mbber (degrees of hardness 25-85), Krol sulfonation 
polyethylene mbber (degrees of hardness 50-95), silicone mbber (degrees of hardness 20-90), a 
fluorombber (degrees of hardness 55-80), polyurethane mbber (degrees of hardness 10-99), etc. are raised. 
[0015] In this invention, a spiral mbber covered roll is used for its 1 or 2 or more in the guide roll arranged 
besides a bath and in bath liquid, and can also be used for all of guide rolls. It is more desirable than points, 
such as the wrinkle picking effectiveness and stable conveyance, to arrange two or more spiral mbber 
covered rolls in the combination from which the configuration of a mbber degree of hardness or a spiral 
slot is different. 



[0016] Moreover, although a spiral rubber covered roll can be arranged besides a bath and in bath liquid 
like the above, it is more desirable than points, such as wrinkle picking of a hydrophilic high polymer film, 
to arrange in the bath liquid which a wrinkle etc. tends to generate in the swelling by bath liquid, and to use 
for immersion conveyance of the hydrophilic high polymer film within bath liquid. 
[001 7] It manufactures a polarization film as mentioned above with the wet method which carries out 
extension processing, this invention infiltrating the dichroism matter into a hydrophilic high polymer film 
using a predetermined spiral rubber covered roll, and conveying it. If the point using the aforementioned 
spiral rubber covered roll is removed in this invention in the case of the manufacture, there is especially no 
limitation. 

[0018] Therefore, about the hydrophilic high polymer film and dichroism matter to be used, its sinking-in 
processing and bath liquid, or extension conditions, it can apply to the former correspondingly. 
Incidentally, as the hydrophilic high polymer film, a polyvinyl alcohol system film, a partial formal-ized 
polyvinyl alcohol system film, an ethylene-vinylacetate copolymer system partial saponification film, etc. 
are raised, for example, and iodine, dichromatic dye, etc. are raised as dichroism matter. 
[0019] Moreover, sinking-in processing of the dichroism matter to a hydrophilic high polymer film can also 
be beforehand performed at a process separate from extension processing, and can also be performed 
within the same bath as extension processing. In that case, although you may be mere drainage system bath 
liquid in the former as bath liquid, in the case of the latter, the drainage system bath liquid in which the 
dichroism matter was dissolved is used. 

[0020] The method which a difference is given [ method ] to the peripheral velocity of for example, a guide 
roll, and makes the elongation force act on a hydrophilic high polymer film can attain extension processing, 
and 2 - 10% of especially draw magnification is still more general 1 to 20% above all 50% or less. 
Although the thickness of the polarization film to form is 5-80 micrometers usually, it is not limited to this. 
[0021] In addition, it can apply to the former correspondingly also about other manufacture conditions, for 
example, sweUing processing of the hydrophilic high polymer film can also be beforehand carried out in 
advance of extension down stream processing. It is desirable to prevent with a wrinkle etc. also in such a 
case using the above-mentioned spiral rubber covered roll in this invention, 

[0022] Although the polarization film by this invention can be preferably used for formation of various 
kinds of optical equipments, such as a liquid crystal display, etc., it can also be used as the polarizing plate 
which prepared transparent protection layer in one side or the both sides of a polarization film on the 
occasion of the practical use. Addition of transparent protection layer aims at improvement in a water 
resisting property or handling nature etc. 

[0023] Although the proper transparence matter can be used for formation of said transparent protection 

layer, the plastics which is excellent in transparency, a mechanical strength and thermal stability, moisture 
electric shielding nature, etc. is used preferably above all. As the example, the resin of heat-curing molds, 
such as polyester system resin, acetate system resin, polyether sulphone system resin and polycarbonate 
system resin, polyamide system resin and polyimide system resin, polyolefine system resin and acrylic 
resin or acrylic and an urethane system, an acrylic urethane system, an epoxy system, and a silicone system, 
thru/or an ultraviolet curing mold etc. is raised. 

[0024] Although transparent protection layer considered as the spreading method and film of plastics, it 
may be formed by the method with the proper laminating method through a glue line etc., and its thickness 
is also arbitrary. Especially generally let 1-300-micrometer 500 micrometers or less above all be the 
thickness of 5-200 micrometers. Moreover, transparent protection layer shall have detailed irregularity 
structure on a front face for the purpose of prevention, diffusion thru/or an anti glare of sticking, etc. 
[0025] The conductive thing which consists of a silica, an alumina, a titania and a zirconia, tin oxide and 
indium oxide, cadmium oxide, antimony oxide, etc. can also form formation of the transparence resin layer 
of surface detailed irregularity structure by the method with the proper method which carries out the 
surface roughing process of the front face by the method and sandblasting which make transparence 
particles, such as an organic system particle which consists of a polymer for which a bridge is not 
constructed [ a certain inorganic system particle, bridge formation, or ], contain, mat processing, etc. 
[0026] 

[Example] The diameter of 70mm which an example 1 rubber degree of hardness becomes from the nitril 
butadiene rubber of 70, The spiral slot of two articles which becomes the rubber layer of 500mm of field 
length from the cross-section configuration shown in drawing 2 (e) The flute width of 10mm, The spiral 
rubber covered roll which it comes to form on conditions (channel depth [ of 3mm ] and pitch 20mm and 
lead 40mm) is used for the guide roll of the sign 5 of drawing 1 . By the approach which applied to other 



guide rolls 2, 6, and 7 correspondingly at drawing 1 using the flat rubber covered roll The polyvinyl alcohol 
film with a width of face [ of 400mm ] and a thickness of 20 micrometers was introduced tiie rate for 
2m/into the bath liquid which consists of water which dissolved iodine, immersion conveyance was carried 
out, 5% of extension processing was performed, and the polarization film was obtained. In addition, the 
radius of curvature of the lobe comer of a spiral slot was set to about 1.5mm. 

[0027] The rubber covered roll considered as as [ right angle ], without rounding the lobe comer of an 
example 2 spiral slot was used, and also the polarization film was obtained according to Example 1. 
[0028] The mbber covered roll which set the degree of hardness of an example 3 mbber layer to 1 10 was 
used, and also the polarization film was obtained according to Exmnple 1. 

[0029] The manufacture situation of the polarization film at the time of making whenever [ evaluation trial 
bath temperature ] into 20 degrees C, 30 degrees C, or 40 degrees C was investigated. The result was 
shown in degree table. 
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[0030] In the above, although remarkable incrustation and a remarkable blemish occurred on the 
polarization film obtained in Example 3, in Example 1, abnormalities, such as incmstation and a blemish, 
did not occur, but the appearance was good and the good polarization film of quality was obtained. 
Moreover, in Example 2, incrustation occurred on the polarization film obtained although it is not 
remarkable about three example, and the blemish was also generated in the elevated-temperature side. 



